Abstract -This paper presents a implantable wireless microsystem concept for operation in the 433 MHz ISM band.
INTRODUCTION
This paper presents an implantable wireless microsystem to stimulate the nerves of spine according the desire of the patient. The mitriction and penian erection (in the case of males) can be induced by pressing a push-button for nerve excitation. The electrostimulation commands must be sent by radio-frequency (RF) transmission at the frequency of 433 MHz for avoiding the use of wires to connect the electrostimulator to the patient's control. This last solution is the one that is adopted for several years with relative success, but with the drawback to use wires (which can break of decrease the patient's freedom and comfort).
II. IMPLANT ABLE DEVICES FOR ELECTRICAL STIMULATION
The Figure 1 shows the commonly adopted system architecture used to control the inferior urinary system. The system contains a signal generator to generate the appropriate stimulus to activate, e.g., the bladder. This stimulus is transmitted to the external coil, which induces the signal in the internal coil. Reaching the biologic environment, a receiver module delivers the stimulus trough the transmission cables that carry the signal to the cuff electrode. Since the internal coil is placed in the frontal region and the electrodes are in the back, the transmission 978-1-4244-8157-6/10/$26.00 ©2010 IEEE 223
cables must go through the body and are one main cause of system failure. Moreover, the existence of these cables requires a small opening in the duramater, not good for the spinal cord integrity. One main benefit of the microsystem approach is the possibility to avoid cables trespassing the duramater. A wireless solution is more suitable and thus, a RF receiver with good sensitivity is necessary. This paper presents a wireless solution for this biomedical application.
Internal inductor
Tfansmission cables Signal generator 
III. THE IMPLANTABLE MICROSYSTEM
A. System architecture of the wireless microsystem
The increased demand for reducing the failure associated with long wires and the associated risk of infection or shifts in the wires is pushing the researchers to find new solution for applying microtechnologies. Also, and not less important is the internment period associated with the surgical intervention. Due to the highly invasive intervention that is required using the traditional technique, the patients, even when there are no complications are required to stay a few days in the hospital. The availability of a device to allow a less invasive method would be more comfortable for the patient, reducing also the hospital costs associated to the surgery.
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The new devices based on RF must be small enough to fit inside the spinal cord; it must be able to deliver the required stimulus (power and timing) and it must be possible to communicate with the device using a RF signal. This requires a fully integrated microsystem (with sensors, RF 
B. The operation frequency
The selection of a suitable frequency in an implantable device is not an easy task because the devices must present the minimum sizes for in-vivo placement. Thus, small (and smaller than the wavelenght) antenas must be used to not compromise the mlmaturisation. Previous works of biomedical applications at the frequency of 2. communications at this frequency [7] is suitable for use as RF part in the proposed implantable microsystem. IV.
RF TRANSCEIVER AT 433 MHz

A. Architecture
It was fabricated a RF transceiver for operation at the frequency of 433 MHz, with ASK (Amplitude Shift Keying) modulation in the OOK (On/Off Keying) variant, using the AMIS 0.7 11m CMOS process (with two metals and one polysilicon layer). The Figure 5 shows the block-diagram of the RF transceiver, and as it can be seen, the 433 MHz carrier frequency is generated by a Phase-Locked Loop (PLL) in the transmitter section. The reference signal is generated by a crystal oscillator working at 13.56 MHz. part can be obtained in [12] . To finish, the Figure 8 shows a photograph of the first prototype of the fabricated RF transceiver with a super-regenerative receiver for improved sensitivity. The RF transceiver was fabricated in the AMIS 0.7 )lm CMOS process. The right-sided shaded area (with internal test-pads and photodiodes) doesn't belong to the RF transcei ver.
